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x;cracc

High resolution ISEE-3 da:a have been used co examine the relative abundances
: tangential (TD) vs. rocacional (RD) discontinuities ~n diff~renC EypeS of solar

Llld flow. Three types of flow were exained; flow from coronal holes, sector
nndary flow and transient flou. It has been found that coronal hole flow has
liscancially m~re discontinuities and a greater ratio of RD’s Co TD’s than do
Ie other types of flov. Discontinuitiea are least frequent in transient flows
]zraccerized by bidlreccional streaming of electrons. This leads us to the
tnclusion that U.aningful studies of the velocity dependence of the races of
:currence oi dffferenc :ypes of disconcinuties CMJOC ciike the type of flow (co;o-
L1 hole versus transient) into account.

The relative abundan:e of different types Jf hydromagnetic discunclnuitles
v yield insight into the acceleration and propagation of the soler wiml f n
f~erent types of solar wind flow. Iiigh numbern of tangential disconclnuitues
1)’s) in n flow mi:;hc indicate hl%hly structured, perhaps fll~mencary coron~l

a sma. High numbers ~E rotational discuntinuicie~ (WI’s) might imply Ytrong
D wave acccleracion of the solar wind.



;eophvsical 3aca, see ,iqure 1. Only those cor Jn~i ho]es within +- k~” )t Ehc

sukoacecrafc heliographic latitude xere used. C!lr~msphere J3servatIrJns in tile

2elLun 33 iavelengchs ~ere also ~nspected for 2JrJ:lJl ho lds passing L!I12 5.)LJr

limb. Scart, scop times Ear Ehe data were arrived IL in che iullowing uay: Ehe

solar ‘wind prof:le at 1 AU ‘Jas mpped back to the sun assuming a :onstar.: :ad:al
‘/elocity, and the approximate leading and trailing ,~dges OK che coronal holes
were compared co [hose seen on the map. The stare/’sc:)p Limes were corrected ac .3
AU by examining tlie velocity, cernperacure, number ldensicy .+nd rnagnecic field
profiles ~pped bac co .3 AU using the mapping nechod of Barouch [lg77], whose
l-dimensional model removes the effeccs of interplanetary compression due co the

build up of fast streams overtaking slower ones. The J.3 AU profiles were searched
for distincc plasm screams occuring at approximately che right CimeIS. In all,
data from 10 coronal holes in che correct latitude range were collec~ed, of which
3 seem co be repeated apparitions of one hole, 2 repeated apparitions of another
hole and one coincides wick a possible transient and was discarded. A total Iof
279 hours of coronal hole data were collected.

For coronal screamer flow we chose to study ilow about che chrrenc sheet
:rossing since it 1s an even. chat is easily Identifiable in the data. Go61ing et

Il. [1981] identified such regions as coronal screamer flow, a region of genetolly
ligh proton density, low temperacurep buc principally low speed with uncharacter-
istically LOW alpha abundance, separating areas of different wgnecic polarity orl

:he sun, see Figure 2. Since the streamer flow is primarily a low veloclcy phe-
lomenoa where the boundaries of the low cemperacures and high densities do not
Necessarily correspond with those of the low speed re~ion, we idcntiflzd as sec-
.or boundary flow that within the low gpeed region. As a v~rificacion procetis tk,e
,aca were mapped co 0.3 AU to where witn che compression removed th~ boundaries
f the ~cream interface in che veloclcy data are sharper and beccer defined. In
11, 711 hours of boundary flow were collected.

Transients are the ❑ost difficult co identify in che solar wind because
here are no dear-cut solarwlnd parameters unique co che flow. They can be any
peed and any denal.cy. They often have high magnetic field screv~ch tind low

lame beta. They are sometimes associated with high alpha abundances (>8 %) ~nd
idirectional streaming of electrons, with magnetic C1OII J Jrrd curonal mass
jeccions. Because of the lack of definitive ldcncltyillg parwneters, we choMe cwo
eparate sets of translenc data. The first set watr exclusively sssoclaced uich
Ldireccional screaming from a list compiled by @sling ec al, , [!9871. Twe,lty of
ae lon~etit of the Gosllng events were chosen for this sr.udy, of wnL~:h. twn were
lscardcd because they had clme intervals in common with .~ ~.)t~n,qi nole or ~ith
zccor flows. [n all ld evenc~ were used, comprising 142 houry of data. A
!cond set of poastble tranalent flow was compi:ud by visual !:~spectlon IIf 5
.nllte averaged [SEE data for high alpha .lbund;]nces (l[AE’s) ( ‘H ~:!. Thiq s.]mpl,!
m919tcd of ld ~ntervalso CoCalllnH ‘!22 hours (Jr II;ICJ. :;omtt ,~r ttle cr.ll1910nc:~
}rrespr]nded with LhoUe Identified by Zwlckl .It I]. !lf)~]l, qomc 1:!1 not.
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Is in a 3 minute interval preceding and iollowing the .iiscontinui:,:. The

:ontinuit~es thus chosen were hand edlced co remove thick, “Aavel~ke C-h:IR,~eS,

{:nrj onl:/ zhose disconcinuicies that are sharp .~nd Jell ieiined. ,\ ~~~~~u~

.ance analysis [Sonnerup and Cahill, 1967] tias used deternine Ehe nor~ls co

disconcinuities, which were then classified using the iJLlowing cri~eria:

Rotational 9n/IBI >- d.2 [IBII/IBI ,; 0.2
Tangential Bn/IBI < 0.2 [IBI1/IBI ~= J.2
Either Bnl’IB1 > 0.2 [IBI1/IBI < 0.2
Neither Bn/IBI > 0.2 [IBI1/IBI >- 0.2

e Un Is che normal component of the magceclc field vector, B, in the m.in~num
ante caordiqatz system, and the square brackets denote changes across che
oncinuity. For a more detailed discussion of these criteria see Wugebauer ec
[1984]. The results of this analysis are listed ~n table 1. The calumns of

cable show 1) the number of hours of data examined, 2) the number of digcon-
iciee found, ~) che number of disconcinuicies per hour, 4) che average speed
ach daLa sample, 5) the number of disconcinuicies per unit discnnce in the
r wiad frame, obtained by dividing the number
speed, and b) the ratio of RD’s CO TD’s.

Table 1

CIbs . #D’s
hrs /m’s per hr

Co~:onal Hole F1ow: 279 349 1.25
Boundary FIw: 711 24? .35

Transient Flow
LIDS events: 342 65 .19
HAE events: 22:) 104 .47

of discontlnuities per hour by

avg m’s ratio
vel per AU lU)/TD

554 94 0.4
324 ~: 3.0

465 17 i.tl
&~~ 68 ~.(]

The regults of che analysis ghm that coronal holes have both the highest
ency of occurrence and thu highest ratio of F.D’s to TD’s, by nearl!’ :1 factor
rr,s tirom the next hlghe~c value. Transient flows have che lowest ratio ot
tuTD’y. i71e transient flows associated with htdirectl.unal strcuming (B~S)

it ncarLy J faccor of three fewer disconclnultles than du those ,l~~~jc~llte,{
UAE’S bu~ ;l nearly Ldentical ratio ui KU’S co TD’s.
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l’Jws. The large percentage 05 T3’s in che HAE data S.SC indicate that the !~el{um
nriche.d part of a coronal n.ass ejection my be nore fil~me:~t~ry r.han c!l.e UCer-

31 ,>riginating higher in che c.>rona. The Jiiference hecxeen E!IC H.\E .I:Id 3!)S Jata

?ts emphasises the diificulcies in idencifiying transient fiw. Tl~e coincidence
t events associated with bidirectional screaming .Ind lucher :ypes Jf flow suggest

~ac bidirectional screating and the inferred ma,gnetic rec~nneccion may CIOL be

?scricced to cransiertt events.
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Figure 3. The number of TD’s per AU ver
sus the number of RD’s per AU. ‘ifie solid

line indicates equal numbers of TD’s and
RD’3. ,
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